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??????????????????9????
?????????????????????
?????
2.1 Cobb-Douglas?????
?? i ????? yi????? j? j =
1, 2, . . . , J?? xi j????? j ???????
????? β j ?????Cobb-Douglas???
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J∑
jm,n
β j ln xi j
= ln β0i + βm ln xim + βn ln xin + βm ln xin
− βm ln xin +
J∑
jm,n
β j ln xi j
= ln β0i + βm
ln xim
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+ (βm + βn) ln xin
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J∑
jm,n
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β j ln xi j
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?????????????????????
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?????????????????????
? NEEDS????????????????
?????????????????????
????????????
????????????????????
????? 1???????
? 1: ??????????
?? 1999 2000 2001 2002
????? 16 34 40 52
???? 142 138 139 140
????????????????????
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?????????????????????
?????????????1999??? 11%?
2000??? 25%?2001??? 29%?2002??
? 37%??????11?
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????????????????????
?????????????????????
????????????????????12?
??????????????????????
?????????????????????
??????????????????????
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?????????????????????
?????????????????????
?????????????????????
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?????????????????????
??????????????Prasad and Harker
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?????????????????????
?????????????????????
11 ?? (2005a, 2005b) ????????????????
?????????????? (2005a, 2005b) ?????
?????????????????????????
??????????????? 60%?80%?????
??????????? NEEDS ??????????
??????????????????? NEEDS ??
?????????????????????????
??????????????????
12 ????? (2001) ??? (2003b) ??????????
??????????????????????
????? (2000)?????????????
?????????????? (2001a)????
????? +???????????????
?????????????? IT??????
????? Prasad and Harker (1997)?????
???????? +????????????
(2003a)????? +?? −????????
?????????????????
?????Prasad and Harker (1997)????
? (2003a)????????????????
????????13?
????????????????????
???? +?????????????????
????? +???????????14?
Y[1] = ?? +??? −?????
????
?????
(7)
Y[2] = ?? +????
????
??????? (8)
?????????????????????
??????????? 2?????????
??15?????????????Y[1]???
?????????????????????
???????Y[2]????????????
??????
? 2?? 3????? Y[1]? Y[2]????
13 ??????????????????????????
?????????????????????????
??????????????????Brynjolfsson and
Hitt (1996) ??? (1998) ??????????????
???????????????? (1989) ?????
14 ????? (2001a)?????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????????????
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?????????????????????????
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?????????????
? 2: ??? Y[1]??????
?? ??? ???? ?? ??
1999 2069.044 1841.879 810.478 949.525 4383.955
2000 2196.089 1950.404 887.225 943.326 4914.478
2001 2312.732 2142.168 906.940 981.844 5126.591
2002 2430.624 2257.512 975.694 985.581 5592.947
? 3: ??? Y[2]??????
?? ??? ???? ?? ??
1999 2069.798 1869.936 803.109 953.928 4640.117
2000 2244.061 1976.136 949.239 944.413 5259.539
2001 2355.248 2179.252 960.303 985.510 5413.582
2002 2466.489 2280.619 1019.253 990.724 5855.641
? 2?? 3???????????????
? Y[1]? Y[2]???????????????
????????????????????
?????? ROE?Return on Equity????
?????????????????????
?????????????????16?Y[3]
? Y[1]??? Y[2]????????????
??????????????????
Y[3] = ?????? +??????
????
(9)
???Y[3]?????????????? 4
??????????????????? 4?
16 ????? (2001a) ????????? +???????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??Y[1]??? Y[2]????????????????
????Y[3] ???????????????????
?????????Y[3] ??? 2 ??????????
??????????????????
????Y[3]???????????????
??????
? 4: ??? Y[3]??????
?? ??? ???? ?? ??
1999 37.058 30.485 21.906 16.122 117.327
2000 36.761 31.244 20.373 15.676 113.297
2001 35.566 30.670 17.246 16.232 108.289
2002 32.772 30.575 13.096 5.794 73.679
3.2.2 ????
?????????????????????
?????????????????????
?????????????????????
??????
????????????????? 1??
??????????????????????
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?????????? 1999? 4???????
?????????????????????
?????????????????????
????????????????????18?
17 IT ????????????????????????
??????? (2001) ??? (2003) ?????????
18 ??????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
?????????????????????????
?????????????????????????
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?????????????????????
???????????19?????1????
???????????????
X[1] = ????????
????
(10)
? 5? X[1]????????????????
??????????? 5??????????
?????????????????????
???????
? 5: ???? X[1]??????
?? ??? ???? ?? ??
1999 0.688 0.357 0.868 0.013 3.360
2000 0.933 0.715 1.136 0.015 5.608
2001 1.259 0.923 1.318 0.075 5.587
2002 1.446 1.089 1.337 0.002 5.089
???2?????????????????
?????????????????? (2003)?
?????????????????? (service
potentials)????????????????
?????????????????????
?????????????????????
????2????????????????
???
X[2] = ?????
????
(11)
?????????????????????????
?????????????????????????
?????????????????????????
?????????????? 5 ??????????
??????
19 ?? (2003c) ??IT ????????????????
?????????????? IT??????????
??????
? 6? X[2]????????????????
??????????? 6??????????
?????????????????????
????????????????
? 6: ???? X[2]??????
?? ??? ???? ?? ??
1999 21.274 18.983 9.770 7.717 55.179
2000 21.998 19.724 10.179 7.955 57.562
2001 22.427 20.169 9.796 8.404 61.461
2002 22.723 20.747 9.592 8.185 61.569
3???????????????????
?????????????????????
????? 1???????????????
?????????????????????
?????????????????????
????????????????????3?
??????????????????
X[3] = ???
????
(12)
? 7? X[3]?????????????X[3]?
????????? 7???????????
?????????????????????
?????????????????????
???????????????????
? 7: ???? X[3]??????
?? ??? ???? ?? ??
1999 0.056 0.058 0.016 0.011 0.086
2000 0.059 0.061 0.018 0.016 0.097
2001 0.061 0.062 0.019 0.010 0.100
2002 0.063 0.063 0.020 0.012 0.107
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3.3 ????????
?????????????????????
???????20????? (8)???? β0i??
???????????????????β0i?
????????????????? (individual
effect)???????????????????
?????????????????????
? β0i = β0 ??????????? F ????
??????????????????????
???????????????? 2?????
??????????????????????
??????????? Hausman??????
???????????????E(β0i|Xit) = 0 (X
??????????) ??????????
???????????????????? β0i
????????????????? (random
effect model)??????????????? 2
?? (GLSE)???????????????
????β0i????????????????
?? (fixed effect model)??????????
????????? (within estimator)????
???
????????????????????
(2)?Cobb-Douglas????????? εit??
???????????????
ln Yit = β0i + β1 ln X[1]it + β2 ln X[2]it
+ β3 ln X[3]it + εit (13)
???β0i ??????β j ( j = 1, 2, 3)????
?????????????????????
(13)????????
20 ???????????? Greene (2002)??????
(2000) ????? (1995) ????????
4 ????
4.1 Cobb-Douglas????????
? 8???? (13)????????????
??????? 1????? 2????? 3?
??????? Y[1]?Y[2]??? Y[3]???
????????? F-value? β0i = β0 ???
???????? F??????????χ2?
E(β0i|Xit) = 0??????????? χ2???
???????????FE model? RE model
???????????? (fixed effect model)
???????? (random effect model)???
????
? 8? F-value?????????????
???? 1%????????????????
?????????????????????
??????Hausman???????????
?????? 1%?????????????
???????? (fixed effect model)????
???
??????????? ( ˆβ j, j = 1, 2, 3)??
??????????? 1????? 2???
?????????????????????
??????Y[1]? Y[2]??????????
?????????????????????
?????? 1????? 2????????
????????????? ( ˆβ1)? 5%???
?????????????????????
?? 1%??????????????????
ˆβ1 ????????????????????
?????????????????????
??????????????? (2003a)???
??????????? 1998????? 1999
?????????????????????
?????????????????????
???????
??? 3???????????? 1%??
?????????????????????
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? 8: ???? I
???? 1 ???? 2 ???? 3
FE RE FE RE FE RE
Model Model Model Model Model Model
ˆβ0i 6.500(30.630)
∗∗∗ 6.491
(30.628)
∗∗∗ 0.928
(3.366)
∗∗∗
ˆβ1 0.013(2.750)
∗∗ 0.021
(4.505)
∗∗∗ 0.012
(2.513)
∗∗∗ 0.020
(4.246)
∗∗∗ −0.025
(−3.385)
∗∗∗ −0.021
(−3.011)
∗∗∗
ˆβ2 0.329(4.777)
∗∗∗ 0.562
(11.423)
∗∗∗ 0.333
(4.931)
∗∗∗ 0.565
(11.584)
∗∗∗ 0.913
(8.575)
∗∗∗ 0.556
(8.157)
∗∗∗
ˆβ3 0.659(9.074)
∗∗∗ 0.174
(3.645)
∗∗∗ 0.643
(9.03835)
∗∗∗ 0.170
(3.576)
∗∗∗ −0.4577
(−4.077)
∗∗∗ −0.285
(−4.4047)
∗∗∗
Adj.R2 0.989 0.152 0.990 0.155 0.980 0.372
F(55, 83) = 104.18 F(55, 83) = 110.75 F(55, 83) = 62.727
χ2(3) = 91.495 χ2(3) = 92.368 χ2(3) = 23.695
∗ ? 10%???∗∗ ? 5%???∗∗∗ ? 1%?????????????()???? t??
?????????????????????
?????????????????????
????????????????
????????? 1????? 2????
? 3???????????????????
?????????????????????
??????????????????????
????Y[1]??? Y[2]??????????
??????? Y[3]????????????
?????????????????????
?????????????????????
?????????????????????
?????????????
4.2 ??????????????????
4.1???????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????
????????????????????
??????????????????????
?????????????????????
?????????????????????
??????? ??????????????
?????????????????????
?????21????????????????
?????????????????????
?????????????????????
???????????????????
?????????????????? (13)?
????????????????????22?
ln Yit = β0i + β1 ln X[1]it + β′1D ln X[1]it
+ β2 ln X[2]it + β3 ln X[3]it (14)
D ????????????????????
?????????????????????
21 ?????????????????????????
???????? (2001b) ????? (2003) ?????
??????????? (2001b)???????????
?????????????????????????
???? (2004) ??????????????????
?????????????????????????
???????????
22 ?????????????????????????
????????????????????
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??? 9????????
D =

1 ?????? ≥????????
0 ?????? <????????
?????????? (%)??????/???
? ×100?????????????????
????? 7.2%????
? 9: ?????????
?? 1999 2000 2001 2002
D = 1 4 12 24 33
D = 0 12 22 16 19
? 8??????????????????
Y[1]????? Y[2]????????????
?????????????????????
10???????????? 4????? 5?
??? ˆβ′1??? 5%????????????
?????????????????????
?????????????????????
?????????????????????
???
? 10: ???? II
???? 4 ???? 5
FE RE FE RE
Model Model Model Model
ˆβ0i 6.541(31.145)
∗∗∗ 6.534
(31.158)
∗∗∗
ˆβ1 0.020(3.501)
∗∗∗ 0.026
(4.619)
∗∗∗ 0.019
(3.320)
∗∗∗ 0.024
(4.406)
∗∗∗
ˆβ′1 −0.013(−2.099)
∗∗ −0.010
(−1.529)
−0.013
(−2.130)
∗∗ −0.009
(−1.528)
ˆβ2 0.292(4.175)
∗∗∗ 0.547
(11.095)
∗∗∗ 0.296
(4.323)
∗∗∗ 0.550
(11.252)
∗∗∗
ˆβ3 0.667(9.356)
∗∗∗ 0.173
(3.675)
∗∗∗ 0.651
(9.328)
∗∗∗ 0.169
(3.619)
∗∗∗
Adj. R2 0.989 0.144 0.990 0.146
F(55, 82) = 105.16 F(55, 82) = 111.97
χ2(4) = 97.628 χ2(4) = 98.737
∗? 10%???∗∗ ? 5%???∗∗∗ ? 1%???
??????????()???? t??
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? 1: ?????????????????
4.3 ???????????????
4.1?? 4.2???????????????
?????????????????????
??????????????????????
?????????????????????
????????????1990?????? IT
?????????????????????
??????????????????23?
??? Y[1]????? (6)????????
?????????????????????
?????????????????????
????????????? 1????
? 1????????? 1?????????
?????????????????????
??????????????????????
?????????????????? 4.06%
?????????????????3%?5.5%
?????????????????????
?????????????????????
23 ?????????????????????????
????????????? (2001)???? (2003) ?
????
8%?15%?????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????24????????????????
??????????????????????
?????????????????????
?????????? 1??????????
????????????????25?
24 ???????? (2003b) ?????????????
??????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????
25 ?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???
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5 ????????
??????? NEEDS?????????
???1999???? 2002?????????
??????????? 1?????????
?????????????????????
?????????????????????
??????????????????????
?????????????????????
?????????????????????
?????????????????????
????????????????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
???????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????IT???????????????
?????????????????????
?????????????????????
?????????????????????
??????
????IT???????????????
??????????????????? IT?
?????????????????????
?????????????????????
??????????????????????
??????????? (2003)?? IT????
?????????????????????
?????????????????????
??????????????????26??
?????????????????????
??????????????
???????????NEEDS??????
??????????????????????
??NEEDS???????? 1998?????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????? IT ?
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
??????? NEEDS??????????
?????????????????????
? IT???????????????????
?????????????????????
??????????????? NEEDS??
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Optimum Investment of the Software Capital in the Banking Industry
The Panel Data Analysis by Using the Nikkei NEEDS Bank Financial Data
Yutaro Murakami and Toshihiko Takemura
The authors carry out panel data analysis concerning the productivity of the software capital
per employee in the 1999-2002, by using the Nikkei NEEDS bank financial data. Further-
more, they analyze the optimum investment ratio of software capital in the banking industry.
The following results were deduced. First, we found that the productivity of the software
capital took positive value in that period. That is, “productivity paradox” was not observed
in the banking industry in the sense of R. Solow. Next, we found that the productivity of
software capital was lower when the ratio of bad debt in loan and bills discounted was higher.
Finally, they found that Japanese banks tended to over-invest in software capital. It would
imply that “paradox of the banking regarding IT investment” existed because they invested in
the capital whose marginal productivity was lower than the others. Especially, the nationwide
banks over-invested in more software capital in comparison with the regional banks.
K : Software Investment, Panel Data Analysis, Bank, Optimum Investment Ratio,
Productivity
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